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A TISSUE ENGINEERING APPROACH TO CREATING A FUNCTIONAL VAGINAL EPITHELIAL 
SHEET AS AN ADJUNCT FOR CLOACAL RECONSTRUCTION 
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Aim of the Study: Cloacal malformations are associated with recurrent surgical interventions and 
impaired long term outcome, particularly for those at the most severe end of the spectrum. A bespoke 
tissue engineered (TE) approach to providing vaginal tissue might reduce the need for urogenital 
mobilisation, limit concomitant bladder dysfunction and simplify surgery for a subgroup of patients. 

We aimed to provide proof of concept using porcine vaginal tissue to create a collagen based 
acellular matrix. A second aim was to examine the potential to create a functioning epithelium using a 
combination of vaginal epithelial cells and adipose derived mesenchymal stem cells (AD-MSC). 

Methods: With ethical approval, vaginal tissue was harvested from pigs undergoing termination from 
unrelated studies and de-cellularised using either hyper/hypotonic solutions or a combination of 
detergents (Triton x-100 and Sodium deoxycholate) and enzymes (DNAse /RNAse). Tissue was 
subjected to histological analysis and assessed for the presence of cellular material (H&E) and 
collagen structural integrity (PSR-ME). Additionally, abdominal fat and vaginal epithelial cells were 
harvested and used to isolate and expand AD-MSC and vaginal epithelial cells using cell culture 
techniques. 

Main Results: Data obtained to date indicate that a combined approach using detergents and 
enzymes produces a non-immunogenic acellular matrix, free of all nuclear material and with 
preserved collagen structural integrity. Harvesting and expansion of AD-MSC was routine whereas 
expansion of vaginal epithelial cells, although initially technically challenging, resulted in a pure 
population of cell passage to P2 over a 14 day period (figure 1). 

Conclusion: The basic components required to create functional epithelium have been identified. 
Both require further characterisation using molecular techniques prior to integration of cells and 
scaffold matrix. This study demonstrates proof of principle for a novel application of technology that 
may confer clinical benefit. 

 


